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(54) DETECTOR FOR SURFACE POSITION 

(57)Abstract: . 
PURPOSE- To provide a surface position detector 
having a simplified optical system, capable of detecting 
vertical positions at a plurality of spots on a surface to 
be detected simultaneously, without lowering its 

CONSTITUTION: A specified pattern on a first surface is 
projected in a slant direction on to a surface 1a to .be 
detected, by projection optical systems 9 and 10, and an 
image of a specified pattern is formed on a ^cond 
surface 25a by condensing optical systems 1 1, 12. And 
this image is detected photoelectrical^ with a detector 
by relatively scanning this image and the photoelectric 
receiving surface 17a of the detector by scanning means 
30 and 31. Here, the first surface and the surface to be 
detected satisfy shineproof conditions concerning the 
main plane of the projection optical system^ and the 
surface to be detected and the second surface satisfy 
shineproof conditions concerning the main plane ot a 
converting optical system. 
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«retttts2:«rGffi 2 at 

[ W *^2] tuiB^2ffii:SflfB^®fcSr#^^ 51 - J 
w-ft^ Sr tuiam 2 ffi t «ME3 ft® * W »* % * 

^ssrtfnaa 2 s^tfe ^ t 1 sa 

[sn©#fptti&9n 
[0001] 

imn±<D#\m#m ig®&*&tiiigi«{-H 

So 

[0 0 0 2] 

[0 0 0 31 Z.o-k*. K»vvX©3t«i*l6ll-*3»t5 
u:*stts*!> y b©tt©fiHfc&s-©&*#i*]i: 

[0 0 0 4] 



■c*>fca»ofc. l s i ©£*t«bi-# 

vyXOBPft (N. A. ) < S*fCV^ Q 8# 

i^x©^^*^^^**^* 53 *^ 1 ^ 0 

[0 0 0 5] Sfefc, ««O.LS I^y^&SfcfcrC*- 
.KLT>*fSft-t-<5 L S If^Ot^X <«ft 

1-<£ «&® ©3891 fc«Brfctt«* a «> fc fc w 

^fcb-f, i£ife^e^m^5(r^ *©«**#«><£ 

Sr m«M4 »»» * * 5 ^ t # ^. & 

[0 0 0 6] trt?, «S9J»4. ^-T'y h©<£T£ 

[0 0 0 7] 

^S©^->®«£&^S&«*^ (9 ' 10> fc ■ 
^2ffi(25a) ±t^-t-S*^^(11.12) fc, iff 

Sw ^_^©fefcft*ttfctfttH-t-5«ta#<i 7 > fc 

-rsffi^m^w^*^ *ia^£ft®(i 7a > ^ ^ s 
i) &*ru ^i®t«^®ti4. sat3t^*©±¥ffi 

v ^ v -7©*ffl=Sr«fci-^ 5 t«^Lfct©t?fe5. 
[0 0 0 8] r©«3\ ^i«H9i^ti5!^ Affi 

WAli©SfSi> *©3t^©«lffla^¥ 
^ ffii: ©^^SrH' tLfcf^ ^H*^3ttt*^ 

- tsr#*-rs= VJr ^^/v-7©^^ti^$n-c 

iB±©ffi«©^^fe*tm^^^ ^fu^B®±© 
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[0 0 0 9] 0!l*.fifEli-fc3H"*5^ ff?2ffifc 

ft ASMI Ifil Zitzmftft^ (25) £B 2 B^!£tt 5 <fc 5 
[0010] 

fglBt&t&Bfcfl^llT^y ©gMfelMSfcW. 

§r *.H4$0BHB56-422O5#4!t«Uz:IB^ £ tbT V ^ 5 fttt£ 
y t = 2 • 0 ' • t a n 6 • z 

3 > = co s* 6+0 4 s i 

« * #BHIB56-42205*&#KM* § V ^ 5 ffi 

y 2 = 2 • J3 • s i n 6 • z 

(i) St (2) 5£fc£fcb&i-3i. A«fte : 

(i) *©«i*ttfty 1 ©*as**v\ mm<Dfc^, e 
= it-rzk, (2) *j:t)P' =1 fcftf, 

y i &0«y a tt, ^nftlt a n efttf s i n 6 {Ctt0ij 
k -t-5. 0«*.ti, 9= 80 ° G>*Sv (1) Si-^^^ y 
* 1= 11.3zt^0, (3) *tintfy J =.2.0zfc* 

[0 0 15] *3SW»'J3VNT, «!*tffc#*fc±S 

g^®&^2ffi±iciasbfc«^, r©S3tiS±tfo* 
aFix-BT-rs ^"C\ ^2®±(^7°yX 

[0 0 16] 



[0 0 11] Sfel^ «ttBifB2ffii:asrd-y©*g4fe 
[0 0 12] 



f#l] 

[0 0 13] 
[«C2] 

e) 1/2 

[0014] 
1*3] 



(1) 



(3) 



*3tifilafc^^/vR ©«as»**iT'S. ^^7^1 
&«tiiL-cv^*/W-2 *~<M £&iJv:/X5 
cd^waxi t^Sii:^ 3 P 1 Brt"C"CQWT^»]> *'M§]^ ». 

[0 0 17] r^f, V^^l ©»«Bla±t^^^ 

r ± b is^- ^ - > * &m^^-t ?> fc » k 

©«*«*±©«-^©a*^^^ 5 »3tWAXl ^[6] (DHL 
jft8gaEO#i©«SBart^iR*5±5fc. *^-2 ©u-< 
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[001 8] -fiATl-, *HfcBla(O£.fc©«3te«*0>tt« 
XA26I4, a^r^lJ— 1^X7 j^bcOB&WftifcSrH 

[0 0 19] ^=^1 cDSffi (#E&Bla) (4. 

^_^j£B8afc£LfcfiHWftra, 

tfBSafcSiiLfcfg, SSev^XS ©tfAfcAXl l^Lt 

3R9, 10I^AWi-2>o r©S*ttf#369,lora:, Stffcv^X 
9 gMfflM^V^XlOtT-*^^^ 
^figffi8ai:«ttiiBiBfcSr*S*e«^5. tt^ t& 
- Vf^ffi8a t K^Bla t (4, n <omt 

li, ^ffilaW^B{-^fc<3"CjE56l-^-rSo 
[0 0 2 0] ^fc, HI 2 &3tlSS:^»t?*i-± 5 fcv * 
1 ft 1^X9 tSWfflM^^VXlOt-CW^Sn^SW* 

0> ^^_^J&®8afc«t£ffilaJh«*1££.i}4. 

^BSa^H i ^tmmL*®few*fo scraps 
miroiftffifiia^^srft^^t-rs^ra 

[0 0 2 1] BlKgoT, «^BlafcSM$tbfcJt 
}4, iO«tfeHla-CRl*S^-C, «3t^*H,12 l^A 

»*P>*l/CV^. «tftffilafcffi2B25a fc©K©ft 

gg*tui, *fi^a<t L-c©«»5 9-3oasw!»tbn-c 



n-CV^ds, 5 7-30(4, ««Blai:S*Sil7 

[0022] -eu-c, «Ha^g^vyX5 OtttfciS. 

Bla©*S*B±fcTd-9*jE7'y X^25©AWB25a 

i»fc©S«*J4x Td-5«E^9 Xi,25©AMffi25a _h 
^^A»B25a tc(4, aft£#8fcb-C©3: 

#*y y hs asierj-fe^-cv^. rrogft^y y bs 

(4, 0 3t*t±5fc, ^X.t45d^W^P^Sa 1 ,Sa 2 , 
Sa^,Sa 4 ,Sa 5 (^T, S ai ~Sa 5 iBMB-fS) <t 

la*>b©S*t3ttt, S3t^9 yhS 0>mn& S ai ~Sa 5 
5r^tb^ilii UT, T^-yMiE^y X^25lcAW-t" 

[0 0 2 3] !J V OBHPfflJSaO**S«E*ft 

Bia±fcas»t5«m^^i-a. «itfH4©«tti 

1 a(c1#^^< * — ^?EMfcB8a©{ft80a *S S*t S frf V ^5 ^ 
D ai , Da3, Da 4) Da 6 (JJiT D ai ~Da 5 t MHSi"*) li> 

0 3 tt^-T^P < P y fs «> 5 S^froM P U s ai ~ 
saj ir-c/«*Bia±tr©«W/S»»Sr 

[0 0 2 4] 19*^^5 fci-5««ffifcr^- 

yffilE^y Xi,25OTAWB25a t!4, «3t3t^*H. 12 

S^TV^S. ffiot, ^Blat^Bt^-a-fSc^^ 
5tt'ffifc33V^-C»4, AWB25a ©^ffifcfcfcot, 

Bla±CD^^<^ — V<E>&80a diIE?ttS^^i" ; 5o * 

fc, @2{^SgS:^T^-rJ;5^ *3t3t^*H.l2 
«fcffiia±©#j{tt !::/!> XAAMffi25a ±©*S^fc 

(4 V ^B'CPlfS'^'C'fc^o fo^ ^ffila^S*^^ 

X5 ©*SffeBfc-&ScU-CV^5*tffiT?H. S^y y 

[0 0 2 5] -rftfet), *^ffi^l{-*5V^-C, K^Blat 

^•^-^Bfife®8a x «tfeBla, RtfTd-y-MjET'y 
25©AMffi25a (4, ^i/W^^ 7 ®^** 1 

ai«SLV\ ««Bla©3tttAXl 
fo5i;^©T^-y«E^y X^25WAMB25a fc*3tt5 
^^<^-^<Offeco«i"*x4y * 

^11,12 (D^fS^Sr 0 , ^Bla^bT^-y MlE^y X 
A25WAMB25a -orty©aii^^^*^ 
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p' ki-zb, mm (i) ^ (2) ^<o,m-rn 

y = 2 • f? ' ' tan 0 • z 

= 2 (3 2 sin?6 + 0 4 sin 4 6 /cos 2 i 

[0 0 2 7] fcr&TN 10^{'*3t3t# 
3RH, 12 tt, ^W^t^^-7C*ft«£L 

3ti:as*i-AieSry. T*y ffi^'J XA25fc*5tf <5A 
t a n 7 = 04 ' * a n 6 

[0 0 2 9] 

t a n a = /S. ' t a n fl 

S^ffila^i-^.X^ e ^^^ 1 '^^ S*ffi"a K33 
»*S#*©>^ S3tffil7a 

v p 3j/ . 7 ^ K • ^— KSPD SrfBB Lfc*§'&l- 
} . ± v y 3 y • 7* h • ^ *~ ^PD ~©ft3C© Alt 

K *i»t5*iirRW^*<*afc*^ **©♦*&*# 

[0 0 3 0] ^^W^V^tt. ^±5«0 

XA25^AJW1-SAS^Lli A*fS25a fc©ft-*- 
, E = s i n-' (s ina/n) 

zlx, *mmwen. x*y*fiE^y xj,25©nm 

tf-ia2li, ^©MtH®25b irSit^^So 
[0 0 3 4] ffio-C. 7tP«]E^y^250^7^' 
p = t a n" 1 (t a n £/n) 

*y a* #*©**, $3tm7©$3tisna t: yv- 

5t^l4~16©MWttU©*ttAX4 2 ^Sii:^® t ©fti"^ 
-t-4*?^S*Bil7a ^#1-3Efeft£t©Att£t& 

[0 0 3 6] H*f*n=1.8 , A*Wla=80.1 

- t-fzt, t*9^p =20.0° t*(K r^-yfttto 

° (^fi<5^TV^ 0 gftffiHa -©A«^^2 



[0 0 2 6] 
[«4] 

l) 1/4 • Z •••• (4) 

#ftfc*©S*'i: (:!©££« tt, T^" 

ym^ i ;Xis25©AME25a -©±ftil&©At^^ 

1,12 ©«fff*SrP fc-t-St, fc©M«iiSj8QStoTV> 

5„ 

[0 0 2 8] 
[«5] 

.... (5) 

[«6] 

.... (6) 

[0 0 3 1] tLt, Td-y»jE^5XA25©»ttHI!lfc 
y 1^X14, ¥B#I15. 5i/-uv/l6"C«l« 

^jfitffcs. mi fcMo-c, r^-yffii^y ^25^ 

A*iU*:ft*tt. r©T^yffi^y ^25(rioT® 

15-eR»**tfcft#W^ y i^-3te^*14~16^J:*), § 
ft®17a ItlS^S. w©y V-7t^ 

14-16B, T^ySiE^y XA25©AW®25a JitCJF^fc 

[0 0 3 2] :t-C, rd-y*lljE7'yXA25©ffl#fco 

3fcll,'l2 ro«Ul(B!l©3tttAX3 2 fc3p^Tftli'-A«rLlfc1"* 

t ; 'm 1 ± .9 r * y «i^y xA25m«;-t-5.if-ALi© 
A«^fi, a-fc*5. H5K33v^ r*y,«3E:/yx 

A25©Htfr^Sr n t L"C V ®5r^& S fc , 

[0 0 3 3] 

(7) 

£5&©#£i^%%lt1-?>i:. ^©WtB^.^tf- 

^L2fcSitt4 3 ^ £ l^^-«-^5*«® lB 5 !, 

[0 0 3 5] 

(8) 

o.o° -cfcsss. -©m^x-fc^ s*i©fiT», 

[0 0 3 7] &*5, T^y«IE^y^25©AM®25a 
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%kb Lt^y XA, WitfTt!) «IE7^J XA25*ffl^ 
tftH^fl^fcSH^tt, y'V XA£fflWc3H=HcJtL 
~l6©0BP»«:^<-t-^SaSifoSfc^ #*L<fc 
V [0 0 3 8] ^®la(cAW^5ft*©A*Wa 

©*#©s**s#** 9 . mmm^wmm^m^ 

©ft|g*fcl/2afcg*24«:S11»U .r©l/2Sfi« 
24lcJ;oT®pt*lS]^45 0 Hte^fcft^T^yMI 
yyX^25^AM£*<5«cfcb-CV^ 0 ^«> fc »' T 
^-ijffijE7 p 'JXA25K:AWi-5*3K^ P«3tiSffi5t 
i A^Lfc^J k ft 0 , t^BUa©^**!**^ < 

[0 0 3 9]^, i/2RS«24©ftfc>9^ l/ 4 

25©ifttii®25b fc, ^©WW®25b *»P>«ffl-f-5*3B-2 

I }4 T ^,j^£:/y.x^25<DH££^©T^y«IE^y 
X^25^AM-t-5^Lll^t-S^*L2©JS^ I 
L<i-5«^-i^^ MttiB25b i3 tJ|a2iSrieStff 

[004 0] ^tv «I^9 Xi>25©AM®25a 

jybS ©F*fiP£K S ai ~Sa 6 9 V-3t^*l 4 ~ 



4 ksPDl SPD 2 , SPD 3) SPD 4 , SPD 6 (£IT, SPD^SPDg 

^s. r.tLbwvy-v.^^h-^^-KsPD^sp 

SL 3 ,SL 4 ,SL 6 (WT, SL, SL 5 fclftE^S) LTTfeft 
C©^9 y b« SL!~SL B « % ■S/5- • 7* b 
• KSPDi-SPDs©** Sit) M>$ < * 5 

[00 4 2] ft*s, *a6fl^i Sttffifc**© VP 
=.x-7*K-*V*— KSr^ifCfc^^, CCD (2 

V\ *U-C, tt»iiilaiSl5a»^X5 ©3tttfc»o-C± 

TtC^tft-r^i. r^-yltlE^y XA25©AttB25a ± 

^-^©tr y ^*lS]fc*-fH«:iB^i-. i©#T^*£ 
[oo43]aT,8i tiot ( 3t«K«*©JSa»- 

^^11,12 ©3tBS^l!ltt. fi»5 9-30SSia:»tbtfC 

W^X^T, 3f)e©«»lTtffilb$9-30S:BI4'5c 

-C, T^PffilE^'; X^25©A*T®25a -±fc^S^5 
ft Vtt^^-^«>»tlg»-*-5o r©i*,_A**M25a 

^^•^-^©f ^^©1/2 «Tfc«Sb, *9 
y bS ©FJP^ S ai ~Sa 6 ©ffit*^^-^«©^ 
y ^©l/2 gJLTfc«Si-S. ^©*^^--^«>« ro 

«»(^o-c, AW®25a ±, sn^s^xy j/ bs com 

Bgp s ai ~Sa 5 ©^WSrSiai-**©*** 5 ^^"*" 5 " 

^ Lt , -am®***, p v-^H-ieiaot, 

§a7io ,j a y7t b • ^-f*- KSPD^SPD, 

©is^icji-rsc 

[0 0 4 4] EIT, ti?rf*tt5tfcl^ lo©V 
vi . -7* b • KSPD^oV^-CC^WttWi" 
5. S3t^f f ^ s ©Wa§|5S ai ©««Sr*abfc3t 

^ *~ KSPDj±©^ 9 y b« 
sl] ©««rtfcSISi-5. ^©^ 9 y ^ SL x roB ^ s s 
s«j.5 9-3o©s«j^oTaE{bi-5. &fcv ® 7 

^#sau-C^y y b^ ©W« S©*^Kov^-C»il* 
-r^5 07t4, S^£^y ©fflPgfiSa,^©^ 
0-Cfc5o r©BI7fc*3V^ t&^^-^STO, if 

/N-^-VSTtt, Jg»5 9-30©«»fc#ot:af 

[0 0 4 5] ::-C, BBRS5Sa 1 ©ffiWSa 1 tt, ^©MP 
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WSa^ P CT /2 
?st/ 2 

ai *s±i*© (9) sfcSrWEL*''^^ 
^^^-^©SBAsriSiifio (1°) *«rW&l-* v ' 

,<^r- VST© tTy^ P^l/2 fc * ± 5 t-«5£ 

•CIS 5, Sfefc* ^^^-'/STOfiteAsrdsty^ 

Pirr ©l/2 ^Tt^£?xt5^SbTV^/cfe, M»5 

[004 8]^ HPWSa.Otltt, »S laifi 
f£WvX©^«ffifca*-&LTV^%KL, PJP^Sa, 

-V<D tfy ^©1/2 £JlTT?ifc9, a>o*H4*'-?*-V© 

gffit-©^y^©i/2 T-fo?»©-c% -^©»^-tt^- 

±-C©S*** s »^5. *VC, = ^ • •?* > • 
^^--Kspd^ r©ft§£g©^ i-fc*^**W 

[0049] fj«ku m<o-yv • >- • ^ 

^ FS PD 2 , SPD 3 , SPD 4 , SPD 6 K*5V , * !> * H* 
SL 2 SL 3 SL 4 , SL 5 ©3tSEW!lJfi: tfcttWW^SD,, SD 3 , SD 
4 SD 5 £fcflaB18~Ui2r*-S. 5 9-BS»»31A- 

fe tfi»5 9-30©S»«»IT t Pi Ctti©SHS§# 

* jl«T©^f€-©^^**t LT. ^WM^SD^SD 
2I SD„SD 4 ,SD B («T, S Dl ~SD 6 fcWHBfS) ©ISSBfi 

ft i~ft:bibl3ffltfc«as*Tfc*u BSttiafc-S-FS^FS,, 

FS S FS 4 FS S (£*T, FS 1 ~FS 5 i»Ei"5) *s«IE** 
flaS19~tti*j3*>S.' r©««W*ffl* FS.-FSe tt, 
v^*5S*-^S*Wtf^ «fcjBla±©*ttJS* 
Da 1 ,Da 2 ,Da 3 ,Da 4 ,Da 6 (»T. Da.-Da, hlkttX) & 

&& ©ISfciEfcttS LTV ^it, -t"* 

P sro =m- P CT 
5 a y b^SL 6a , SL 6b , SL 6C fe WsmJi, 

SL 6b SL 6C ©FflP3 PaD^-ti*® d 
t/^pyh &SL 6a , SL 6b , SL 6C ^ fc fc, 

SL 6 SL 6b SLecti W^iizS© (12) *©«SH*» 



[0 04 6] 
1*9] 



• (9) 



[0 0 4 7] 
[»10] 

• •■• (1 0) 

WW* sD 1 ~SD 5 *SS«j5 5-30©iglbja»lT©l/2 © 
fc^&ElaOfcttifStf D ai ~Da 5 ©SS 
jSla©ttWffi« Da.-Da, ^S^V^X5 0»Si5 

5 fc, fcfcttWfc * FS 1 ~FS 6 Ji, ««B51a©«ffifc» 
[0 0 5 0] *©*, fc»tH*flr* FS^FSs aSffl^S 

5 '©jE£W</va>fc, *ttffila±©#«W«* D ai ~Da 

©{i@$r*»5 0 «ttiSlaasa»^vX5 ©« 

J S»ffi©«SHrtfc<£«-*-5±5ft«#©*iE*> 

*«W^lSl©*iE*S:***Hli-5. » 

7*-*->v^lfil©*tjE*fcS 

9, ^ffilai©^©^^^^^^ 1111 -^ 

UiUi*fcS<5^-r, «EtfeBiSr3f3e©ffi«^1t**a- 
i: a* -eta. 

[0 0 5 2] B8i:i*ti5K, l^' 3y 

. h . KsPD,±m,. «^c©^ u y H» 

^tf, 3o©^'J y h^SL 6a , SL 6b , SL 6C )Sr^bT 
t&V\ 1©^, s/ h^SL 6a> SL 6b , SLec©FflPa 

Pspd tt» 
[0 0 5 3] 

[tn] 

■ (ii) 

[0 0 5 4] 
ltl2] 

••••(12) 

M»^7-30©^»i-#53t*^W^h$ 

<^5©-C% »*b<*V\ 

[0 0 5 5] ±S&©±5fc«tfl-**^ Vlj3y " 7 
* h • ^d--KSPD 6 ±tf©S:3t*a s «*n - t _ *^* ;iJ!fe 

M*s-*-s*«iBia±©«i«asi£<fto^t?a 
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xy.tf^if- KSPD ©ffi«as««iBla±-C©S3t«« 
3fCf y =i.V • b • kspd &e«i-*ui& 

[0056] ^mmm\^^^ sbt^y y y 

■ o-Ct&V\ :©fct, Sft^JyhS ©BHPfRSSa©* 
tt, • 7* > • K«rS3tffi"a 

y p x o -ctt^-f b t> spasm* * t «PS e> 

fcV\ ^©i5M^ «tftffila±©tfeW«« (tt 

SftiBiaJiWtftW^SrJi^ifc* 5 ^^ 

^Kla±«j£v^ffllc^fc5ffi&B^tH 

[0 0 5 8] 

-O05©-?, «*ft3t^3BTN »fcifi©l£vMS«©-tT 
l6l«:«|6iS*5«l6]^*SrKtt^i. 



9iS«fSft<feStt'aSr^5-£* s ^5. £fct^ J£2 
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